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The asymmetric effects of exploitation and exploration on radical and
incremental innovation performance : an uneven affair
Lennerts, Silke ; Schulze, Anja ; Tomczak, Torsten
Abstract: Scholars have argued that the exploitation‐exploration interaction provides a source of com-
petitive advantage beyond that provided by each individually. However, we know little about the mutual
effects of exploitation and exploration on either incremental or radical innovation performance. To address
this gap, we examine data from 171 manufacturing firms. We find incremental innovation performance
is highest when exploitation interacts with an intermediary level of exploration. Radical innovation per-
formance, however, is solely driven by exploration. A coupling with exploitation is not effective. We
contribute to the extant literature, first, by disentangling the interaction effects of exploitation and ex-
ploration on radical and incremental innovation performance, respectively. Second, we extend extant
literature that agrees that maintaining an appropriate balance of exploitation and exploration is critical
for innovation performance and that has conceptualized this balance as symmetrical presence and mag-
nitude of exploitation and exploration. In particular, we provide evidence in support of an asymmetric
relationship.
DOI: https://doi.org/10.1016/j.emj.2019.06.002





Lennerts, Silke; Schulze, Anja; Tomczak, Torsten (2020). The asymmetric effects of exploitation and













































































































































































































































































































































































































































































































































































































































































































































































































































































































































    Effect of exploitation on … Effect of exploration on …  Interaction effect of  exploitation and exploration on … 
Study Data origin incremental innovation radical  innovation incremental innovation radical  innovation incremental innovation radical  innovation 
Atuahene-Gima 
(2005) China













high interaction; high 
exploration and low 
exploitation are bene-
ficial 
Yalcinkaya et al. 








result: positive - - 
Hernandez-Es-








result: no effect 
hypo: none 
result: no effect - - 
Hernandez-Es-




Spain hypo: none result: no effect 
hypo: none 
result: no effect 
hypo: positive 
result: positive 
hypo: positive and stronger 
than for incremental 
result: positive and 
stronger than for incremen-
tal 
- - 







result: no effect 
hypo: positive 
result: positive - - 
Corso & Pelle-
grini (2007) -
2 positive positive positive positive positive - 
                       
   1  novelty of product or innovation measured as a continuum    
    2  conceptual paper           







Study Data origin Effect of exploitation on innovation overall 
Effect of exploration on innovation 
overall 
Interaction effect of exploitation and exploration on innova-
tion overall 




hypo: ∩  
result: ∩ 
hypo: ∩  
result: positive 
hypo: positive interaction 
result: positive interaction 
Nerkar (2003) US hypo: ∩ result: positive 
hypo: ∩  
result: ∩ 
hypo: positive interaction 
result: positive interaction 













China3 hypo: ∩  result: U 
hypo: ∩  
result: U 
hypo: competing positive and negative interaction  
result: negative interaction; 
medium-high exploitation and high exploration are detrimental 
low exploitation and exploration are beneficial 




hypo: competing positive and negative 
result: positive 
hypo: competing positive and negative 
result: positive 
hypo: positive 
result: positive (internal exploitation and external exploration) 
Li et al. (2010)2 Taiwan3 
hypo: ∩ with low levels being beneficial 
and high levels being detrimental 
result: ∩ 
hypo: ∩ with low levels being beneficial 
and high levels being detrimental 
result: ∩ 
hypo: negative (any high-low interaction) 
result: negative (any high-low interaction) 
Lee et al. (2017) India3 hypo: - result: U 
hypo: - 
result:  ∩ 
hypo: - 
result: no effect 
hypo: positive as both increase simultaneously  
result: no effect 
hypo: negative as the imbalance between both increases 
result: no effect 
Post-hoc analysis: 
a) negative interaction (any low-low-interaction) 
b) positive interaction if exploration is sufficiently high 
c) negative interaction if exploitation is below the median 
              
  U:  U-shaped     
  ∩:  inverse U-shaped     
  1  majority of sample from Singapore (developed country)   
  2  at project level, ∩  inverse U-shaped, U  U-shaped     














1. % of total sales from highly innovative new products* introduced by your firm in the last 
three years1 
0.57 (8.56) 0.51 0.76 0.76 
 2. Compared to your major competitor, your firm introduced more highly innovative prod-
ucts* in the last three years2 
0.84 (15.18)    
 3. Your firm frequently introduced highly innovative new products* into markets totally new 
to the firm in the last three years2 
0.72 (10.74)    
  *remark in the questionnaire: new-to-the-world products and/or product lines that are new to the firm and market 
       
Incremental inno-
vation perfor 
1. % of total sales from moderately innovative new products** introduced by your firm in the 
last three years1 
0.42 (5.76) 0.45 0.67 0.70 
manceab 2. Compared to your major competitor, your firm introduced more moderately innovative 
products** in the last three years2 
0.92 (12.69)    
 3. Your firm frequently introduced moderately innovative new products** into markets totally 
new to the firm in the last three years2 
0.61 (7.29)    
  **remark in the questionnaire: lines new to a firm but not new to the world, new products to the existing product line, and/or product relaunches 
       
Explorationb  Over the last three years, to what extent has your firm…3  0.51 0.83 0.80 
 1. .. generated knowledge for completely new products and technologies? 0.73 (13.78)    
 2. ...searched for ideas with no identifiable market needs? 0.66 (10.47)    
 3. ...searched for new products or technologies involving experimentation and high risk? 0.72 (11.54)    
 4. ...strengthened knowledge in areas in which it had no prior experience? 0.74 (12.31)    
 5. ...generated knowledge about a new product that took the firm beyond its current market-
product experiences? 
0.76 (12.92)    
       
Exploitationb  Over the last three years, to what extent has your firm…3  0.45 0.78 0.80 
 1. ...invested in enhancing skills in exploiting mature technologies that improve productivity? 0.59 (9.25)    
 2. ..strengthened your knowledge for projects that improve efficiency of existing innovation 
activities? 
0.68 (9.25)    
 3. ...upgraded current knowledge for familiar products and technologies? 0.73 (8.85)    
 4. ...searched for solutions to customer problems that are near to existing solutions rather than 
completely new solutions? 
0.78 (10.34)    
 5. ...strengthened your knowledge for products and technologies in which the firm already pos-
sesses significant experience? 
0.56 (6.76)    
aSource: Chandy and Tellis, 1998 1Scale format: 1='less than 5%', 2='5%-10%', 3='11%-15%', 4='16%-20%', 5='>20%' 
bSource: Atuahene-Gima, 2005 2Scale format: 1='strongly disagree'; 5='strongly agree' 
cSource: Miracle, 1965; Hart, 1989 ³Scale format: 1='Very small', 5='Very large' 
dSource: Jaworski and Kohli, 1993 4Scale format: 1='Strong competitors' advantage', 5='Our strong advantage' 
eSource: Benner and Tushman, 2002; Luzon and Pasola, 2011     
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Table 3 (Continued): Construct measurement and construct validity assessment 








Control variables:       
Firm size  What is the approximate number of employees in your company in Switzerland? (1='20-99', 
2='100-499', 3='more than 499') 
    
       
Sectorc  Which of the following best describes the main industry your company operates in? 
(1='Consumer Durables?, 2='Fast Moving Consumer Goods (FMCG)', 
3='Materials and Components', 4='Capital Industrial Equipment') 
       
Demand complexi-
tyd 
 Customers are increasingly demanding better quality and reliability in the products and 
services they buy.2 
    
       
Technological un-
certaintyd 
 Technological change in this industry is rapid.2     
       
Competitivenessd  Competition is well established and entrenched.2 (r)     
       
Process efficiencye 1. Cost advantage in production.4 0.63 (3.60) 0.28 0.52 0.53 
 2. Our purchasing is cost efficient.² 0.74 (4.21)    
 3. Our overhead/administration is cost efficient.² 0.78 (4.16)    
       
Time-to-markete  Ability to implement a product concept quickly.4     
       
Superior customer 
servicee 
 Superior levels of customer service and support.4     
       
Product develop-
ment alliancesb 
1. Shared technology through strategic alliances or partnerships.4 0.63 (5.21) 0.52 0.75 0.75 
 2. Cooperation with external partners in generating product ideas.4 0.74 (9.67)    
 3. Cooperation with external partners in product development.4 0.78 (8.73)    
       
Market launch ca-
pabilityb 
 Ability to launch successful new products.4     
       
aSource: Chandy and Tellis, 1998 1Scale format: 1='less than 5%', 2='5%-10%', 3='11%-15%', 4='16%-20%', 5='>20%' 
bSource: Atuahene-Gima, 2005 2Scale format: 1='strongly disagree'; 5='strongly agree' 
cSource: Miracle, 1965; Hart, 1989 ³Scale format: 1='Very small', 5='Very large' 
dSource: Jaworski and Kohli, 1993 4Scale format: 1='Strong competitors' advantage', 5='Our strong advantage' 












Small firm size -0.10 (-1.20) -0.08 (-1.06) -0.07 (-0.86) -0.04 (-0.55) -0.04 (-0.55) -0.03 (-0.40)
Large firm size 0.08 (1.05) 0.07 (0.88) 0.05 (0.62) 0.05 (0.71) 0.05 (0.70) 0.04 (0.56)
Industry 1: 
Consumer durables
-0.04 (-0.44) -0.03 (-0.31) -0.03 (-0.35) -0.01 (-0.18) -0.01 (-0.18) -0.02 (-0.20)
Industry 2: Fast 
moving consumer 
goods
-0.07 (-0.73) -0.03 (-0.34) -0.03 (-0.31) -0.06 (-0.69) -0.06 (-0.69) -0.05 (-0.57)
Industry 3: Materials 
and components
-0.08 (-0.92) -0.06 (-0.70) -0.08 (-0.94) -0.08 (-0.99) -0.08 (-0.98) -0.10 (-1.17)
Demand complexity -0.06 (-0.82) -0.07 (-0.91) -0.07 (-0.99) -0.07 (-0.97) -0.07 (-0.97) -0.09 (-1.30)
Technological 
uncertainty
0.23 ** (3.05) 0.21 ** (2.79) 0.20 ** (2.66) 0.21 ** (3.02) 0.21 ** (3.00) 0.22 ** (3.11)
Competitiveness 
(reversed)
-0.05 (-0.64) -0.04 (-0.54) -0.04 (-0.54) -0.03 (-0.47) -0.03 (-0.46) -0.02 (-0.34)
Time-to-market 0.06 (0.71) 0.04 (0.55) 0.02 (0.21) 0.04 (0.53) 0.04 (0.52) 0.04 (0.47)
Superior customer 
service
0.11 (1.56) 0.10 (1.45) 0.10 (1.42) 0.10 (1.44) 0.10 (1.43) 0.12 (1.78)
Process efficiency -0.11 (-1.37) -0.14 (-1.78) -0.15 * (-1.99) -0.19 * (-2.58) -0.19 * (-2.56) -0.20 ** (-2.73)
Market launch 
capability
0.25 ** (3.01) 0.25 ** (3.08) 0.25 ** (3.07) 0.26 ** (3.34) 0.26 ** (3.32) 0.26 *** (3.46)
Product development 
alliances
0.07 (0.92) 0.04 (0.52) 0.01 (0.08) 0.04 (0.54) 0.04 (0.54) 0.05 (0.61)
Independent variables
Exploitation 0.20 ** (2.67) 0.19 * (2.53) 0.20 ** (2.77) 0.20 ** (2.74) 0.33 *** (3.42)
Exploration 0.16 * (2.08) 0.13 (1.69) 0.12 (1.68) 0.15 * (2.04)
Exploration2 -0.27 *** (-3.93) -0.27 *** (-3.85) -0.26 *** (-3.75)
Exploitation* 
Exploration




R-square 0.20 0.24 0.26 0.32 0.32 0.34
Adjusted R-square 0.13 0.17 0.18 0.25 0.25 0.26
Change-in-R-Square 0.20 0.04 0.02 0.07 0.00 0.02
F-Value 3.02 *** 3.43 *** 3.55 *** 4.61 *** 4.31 *** 4.38 ***
Change-in-F 3.02 *** 7.12 ** 4.31 * 15.43 *** 0.00 4.16 *
*p<0.05, **p<0.01, ***p<0.001 (two-tailed)
Model 5 Model 6
Incremental innovation performance






Small firm size 0.01 (0.12) 0.05 (0.77) 0.06 (0.86) 0.06 (0.92) 0.07 (0.98) 0.07 (0.98)
Large firm size 0.01 (0.12) -0.05 (-0.69) -0.05 (-0.79) -0.05 (-0.81) -0.06 (-0.88) -0.06 (-0.88)
Industry 1: 
Consumer durables
-0.08 (-0.99) -0.09 (-1.18) -0.08 (-1.10) -0.09 (-1.17) -0.11 (-1.35) -0.11 (-1.35)
Industry 2: Fast 
moving consumer 
goods
-0.16 (-1.82) -0.15 (-1.87) -0.13 (-1.62) -0.13 (-1.68) -0.14 (-1.72) -0.14 (-1.69)
Industry 3: Materials 
and components
-0.03 (-0.34) -0.08 (-1.05) -0.07 (-0.90) -0.08 (-0.98) -0.09 (-1.10) -0.09 (-1.09)
Demand complexity 0.16 * (2.29) 0.15 * (2.34) 0.15 * (2.31) 0.14 * (2.24) 0.14 * (2.28) 0.14 * (2.26)
Technological 
uncertainty
0.12 (1.72) 0.09 (1.41) 0.08 (1.24) 0.08 (1.27) 0.07 (1.14) 0.07 (1.13)
Competitiveness 
(reversed)
-0.10 (-1.36) -0.09 (-1.50) -0.09 (-1.44) -0.09 (-1.49) -0.11 (-1.66) -0.11 (-1.65)
Time-to-market 0.05 (0.57) -0.03 (-0.43) -0.04 (-0.52) -0.03 (-0.44) -0.03 (-0.44) -0.03 (-0.44)
Superior customer 
service
0.00 (-0.07) -0.01 (-0.22) -0.02 (-0.30) -0.02 (-0.28) -0.01 (-0.18) -0.01 (-0.18)
Process efficiency 0.01 (0.15) -0.04 (-0.55) -0.05 (-0.77) -0.05 (-0.78) -0.04 (-0.65) -0.04 (-0.65)
Market launch 
capability
0.36 *** (4.55) 0.35 *** (4.93) 0.35 *** (4.96) 0.36 *** (5.02) 0.35 *** (4.98) 0.35 *** (4.94)
Product development 
alliances
0.12 (1.62) 0.02 (0.37) 0.01 (0.16) 0.01 (0.22) 0.02 (0.35) 0.02 (0.35)
Independent variables
Exploration 0.42 *** (6.30) 0.42 *** (6.19) 0.41 *** (6.12) 0.41 *** (6.02) 0.41 *** (4.39)
Exploitation 0.10 (1.61) 0.08 (1.08) 0.08 (1.10) 0.08 (1.07)
Exploitation2 -0.06 (-0.82) -0.07 (-1.05) -0.08 (-1.04)
Exploration*
Exploitation




R-square 0.28 0.42 0.43 0.44 0.44 0.44
Adjusted R-square 0.22 0.37 0.38 0.38 0.38 0.37
Change-in-R-Square 0.28 0.15 0.01 0.00 0.01 0.00
F-Value 4.61 *** 8.17 *** 7.88 *** 7.41 *** 7.08 *** 6.64 ***
Change-in-F 4.61 *** 39.68 *** 2.60 0.68 1.40 0.00
*p<0.05, **p<0.01, ***p<0.001 (two-tailed)
Radical innovation performance
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
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Figure 1: Extant literature on the effects of exploitation and exploration on innovation perfor‐
mance 
 
 
 
 
 
 
Figure 2: Overview of hypotheses 
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Figure 3: Overview of results 
 
 
 
 
Figure 4: Moderating effect of exploration 
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Figure 5: Inverse U‐shaped moderator effect of exploration 
 
 
